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1/ 



mtm^'&mmm.jm^t. (a) /-^v yy-yt'^) (b) ^i?^ < t ^) i o 
[it*:g3] msa5^#j^'-K';:^7->K^-h:ei^ TIB— (1) xm^ti 



xfiTiB^ (4) xm^iTL^r^mm^^iTo ] 





[-ft 3] 




mmm2 003-3063256 




(a) *;i's^*^'>;v*^;t-t^?57;vsK^->;v«ty7-^: (b) v;v 
(c-1) z:m^^25.?/t Kn^v;v^?gr;ti-'&ti Kn^->;v^y v-^, K 

o 

(c--2) -m*g'^:RtFiJ''';'>-:^;v3l«:^1-^irvi^>^;V'=e/v-^. 

U (A) J^^3 0-9 Om&^t. (B) ^^1 0-7 0* 
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3/ 



Mut(D^ni 0 ommmzn-t^ (O m^(D^^ibK o. i~2os*^ 
m^m 1 2 ] ^ni^t. m-^wi^±KMm $ tLfcii^:^ i ~ 1 1 v>i» 

^^Cl^:=l:#mti-^»^:^l 2fBm<^^g3fettJ^^^ > ho 

[lt^:^14] HlriaS^tt#Jii^i^^(0®^bm<^^itj§^7&^ 8 5%m 

1 5 ] Bfrffi^^tt^Jiga^.t/^ <7)Mi?*»jS^^ ± 2 m-r-ab ^ ^ 

[0 0 0 1] 

[0002] 

[0 0 0 3] 

CIO J: 9 ^j:^mK^\^^ximm^m<r>M^^tmMm^'Z^mt^fixis 19 . d v 

DVDllov^T«i. 5fez!S<^M?^«<k^^tfl^vX<?)i^|iP'fb^lcJ; 19 CD-R O 

MOlt 7 ^§<7)ffi^#i (4. 7G/^Mh) :6^^^$ttrv^;E>75^ 

\£ y h fijmm^ f^fzmmMsmm tmmmmni^ht^ :b:^^-'f-mii^^ 
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0 0 2- 1 9 7 7 6 5 ^ ^-i^ : 

[0 0 0 4] 

5%RH-e9 6B#r^^^#-r^i^i^) ^^f^i:. 'If f^fS^^^^^'fb-r'i) t 9 
[0 0 0 5] 

[0 0 0 61 

^ o 

[0 0 0 7] 

[mm^m^^i-^hfzi^o^m 

[0 0 0 8] 
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5/ 



'7:^mm^^m^^s 0-160 r-e^a ci t ^mktir^myt^mmm.mm^mm 

[0 0 0 9] 

mm<Dify:^m^U.l^ (mT rxgj iiv^^o ) 56^8 0-1 6 or-e$>^^t;6- 
10 0 1 0] 

if^mmmLmm^m^x^ ^ . mm<oM'(tm^^r^ ;^ ^j^o;^^— 9--e t l 

Tffl ^ ^ 76?-e § ^1 1 ^ . ^IBfiyi (T)^^^ t 9 Pn1M>6^^^^ t ^ 

[0 0 11] 

[fiB^<^iiii<7)mg] 

[0 0 12] 
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6/ 



[0 0 13] 

-^-mi 4±Kimm^i o^mx.x\^^:bo m2K^-t^r^ i {§^m 

^r^T.^) iilHl tC:fett^;^-^-^^-^ 1 4 tmm^^l 0 iiOPB^tcfB^ l 

^^*^1 0±ic|2^ 1 2 iiX^— 1?-- Jl 1 4 ti)^^<Dm\z.^'S.\iZ^z:MW^'l^ 
$tLT*3t). 9— «1 4±ll{±^§gS^l OiS:#£TV^^o ^t^c. |2I4il 

^'t:?fe"7''f 1 (#Jl3feT'>f (4. HIS ic:felt'i>:^^— 9— ^ 1 4 iiiiHJ 
S^l 0 h(DnK%mm 12^ lJl#x.Tv^^o 
[0 0 14] 

{4. Els (a) ~ (e) K7f.-f1ij'^ii^mJhK^^ 
[0 0 15] 

'ftiit>%. h=Sr:fr^^§^*^l 0 (135 (a) ) YMK. 

^WMW)^h^'^v.^\ 2^j^m-r^ (115 (b) ) o m^. mmmi 2±k 
>/^•l 6 9— ^ 1 4 tc^M^-^^it-e (0 5 (c) ) . :^^—^-m 

1 4iiZ}:£y V^M^^^^ (1115 (d) ) o M^MM-^^^-^y^Vy^ 

L.T> msicisit^ (b) ~ (e) ^m.nM-r^it'c^mit^'t^o ^^s. ^^^lii 

[0 0 16] 

it^teWJIia^tf^^I'fkf^OT g fi 8 0 ~ 1 6 0 'C•C^^;6^ 3^l&?gi3:fev^-C 
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7/ 



Tff-9o cict?. Wbjsj tit. 55^^^0^tt-*fflv^T. mit^mmu^mm^ 

<r> (B) ^^tC'^t:^^T:J^';;i'^OMj1.'^:ftMffijO#ttMT'ab^8 l 2 cm 

^ \Z LT?I'fl:$-^^^^<t:M^ 4mmX 2 OmintC^ i9 ^ i9 > TMA (Thermomechanic 
al Analysis) (TMA- 1 2 0. •fe-f n ^fflv^T. z^j^^it 0 ~ 2 

[0 0 17] 

is\^^xm'{m<Dmmmi>^^ hfitzy)^ mm ^ i-— x ^^m^^xmrn^^j: 
mimMmu^^m<^mWi<DT u 9 o ~ 1 5 o r-e^^ ^ ^i^^^^^fi l < 

^ 1 0 0-1 4 or-e^^Clh^&^J: Lv^o 
[0 0 18] 

i)^X^:ho i^3fettWJi&a^2^<^^S'ffc^<^T g;&«8 O-lBOrtC^^IJgr) 

[0 0 19] 
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8/ 



-f- (Gpc) -cm^L. w=m^v:^^)y:^t:m^^fz^Amz^^^n-) a. i 

0, 000-300, 0 0 o-e*>;5>e:fc:6W* t<> 20, ooo~ioo, 0 
0 o-e^-B^^^^^i i9^t u< > 40, 000-60, 0 0 o-t?3b'&<r 
0$ Lv>o m*¥*i>^^-fi^*\ 1 0, 0 0 0 ^mr-it^m^m^^^m\^i!)^:h 0 . 
3 0 0, 0 0 0 ^mx. ^ t mMRv^'ey ^ — -(DmrnnRv^mmmmr ljsi 

[0 0 2 0] 



[^ff. x{±. Tia^ (2) -e^$tL^-«^. TtB^ (3) -e^$tt^-ffis 

X«TIS^ (4) -e^;^tt^:rffi*«r^i-o ] 

lite] 



[its] 






• • -(3) 
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Ut8] 




• • -(4) 



[0 0 2 1] 

±m^ (2) . (3) RXf (4) -e^^^^-Mo-etL-rttlC, 2oot:K 

[00221 

±fB— (1) T^$tL;s^»)^L^f4{i, ^T-4'tc4 0- 1 5 0 OW-^-^ 

o-e^ttff. ^ttm^<^i^^^L#^^'^^T'v^T^><t <, $7t, ±12^ (2) 

[0 0 2 31 
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[0 0 2 4] 

jy/f^^ V J-r-h y-T - i: co^m-^t?^ D Tt: ^ V - ;fe it ^ ^ flij 

L TiBflm ^ A $ sJ^ W - -e^ ^ o 
[0 0 2 5] 

[0 0 2 6] 
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^-V : 11/ 



m 



lib 9] 



,21 



H2C=C-COO-r22 ' ' 'K^) 

[0 0 2 7] 

^ V V~ h^^W^tL^o ^tLf,{i:W$-t?Xii2mmJ^-L=lra<J^^*>^Jrrl£ffl-r 
[0 0 2 8] 

TfB-j^^ (6) xm-t^tyb^X^:bo 



H2C=C-COO-r32_oh ' ' 'KO) 
[0 0 2 9] 

^^^^-To R32{iil:iit>c<7)#3fe^ J: <. ^^>6^;h^attr ^ J; < , 3^^^ 



Utl 0] 



R" 



,31 
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^--J : 12/ 



m 



[0 0 3 0] 



[0 0 3 1] 
[0 0 3 2] 




. • .(7) 



o 



[0 0 3 3] 
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, #M 2002-197765 I 13/ 

W 

±fB-J^^ (7) "t*. R51:g.O'R52{i, ^fi^fd&^K7i^mm^Xli>^ 
[0 0 3 4] 

±fS— (7) p:25:J>*q{±p + q = 4~4 0 t5fc>SJ:9l3Si^^^jE<7) 
<. 8~2 8-e^^it:d^||tC^?t L<. 8-2 O-e^;2)C:t;5«#tC0$ L<. 

8-1 ex-^^:Lti)mit>xi^tL<. s- 1 2-e^>5>c:t56^m^>^f t tv^o p 

+ q;5^4>^ilT-(i. /^^^-sJ^Vv- ( (A) i: <7)7fav#14:6^^i;T-r^M 

|RJ75^^^ 0 > p + q 4 0 ^® £ ^ t ^;!fctt75^'liiP Lil'fkM<^n^X^;6-'i^ < ^ ^SM 

[0 0 3 51 

-ji^^ (7) ^o^^Mimm&^mLx\^^xi>x<. m^mtLxii 

. m^ii. ^^uyym.^, oot;v^;i^*. ^*^3~i oov^^ 

nT;v^;v^. Rm^e-^i 8<^T';-;v^> r^y^. 
1-1 0OT;v^;vT^y*. ^^ic2 ~2 o«>v^t;1'^;i/T5 y^. ^hn^ 
> '>rys. ^^ifci ~ 1 0OT;v^;vy ;p?&:7- 

h*. rv;i/»> 7Xm»^ ^^^1 -2 001^ Fn^->T;i/^;v*. 
;^*> -^^^:6^2-l l<D:^)V^^z/r)V^}Vm. ^m^7b^2-i i<^Tv;v* 
. >^mii:i -2 0<^t;v3^v'^. R^ici ~ 2 oot;v=3^v5&;v^*-;v^^ 
;^^^2~i 0OT;v^;v:^;;v:j^'-;v^, ^^^2-1 0<7)r;V'>--;va. 
^2~ 1 0<7)N-t;v^;V;^;;w-?^^;1/*, m^m=&#tf», itL^<^)ttm^-e 

[0 0 3 6] 

(7) xm^fL&it'^l^tLXii. nkit. 2, 2-lf;^ (4- ( (p{ 
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^-z^: 14/ 



3^) T^';n:^v:^^*V yjL=.}V) T'n/O^ 2, 2-lf>^ (4- ( ( 
T^'';^^'>:^^•ur^:a^•c^v) :7j^-;I/) yn/N-^, 2, 2-lf>^ (4- 
( (:^^) Ti^ i; nc^v.-jf i/r h^v) -70::::;^) y'u/^-^, 2, 2-lf>?. (4 



[0 0 3 7] 

2, 2-e>^ (4- ( (^iJ') T^';n^vxi?i;jihi|r'» T'n^N- 
>i:LTti> 2, 2-lf;^ (4- ( (^^) V n^^ v-^^ji h i|r v) 

^jc:^;!/) yn/N'>, 2, 2 -ex (4- ( (^^) T^Vu^i^hVJ^h^iy 
) T^-;!/) yn/t-/, 2, 2-if;^ (4- ( (p^iJ') TiJ' V n^^vx h 7^ h 
^v) '7'n/N'>', 2, 2 (4- ( (;»?i5') T:5"; n ilrv'^^ ^ 

-7^^;^) yn/N'V, 2, 2 -ex (4- ( ^5^) TiJ' V n 
^•9-a:.h^v) -/n/N-v, 2, 2 -ex (4- ( (^^) T^'Jni^ 

f^^y^jc h^i/) 2, 2 -ex (4- ( r^V 

u^i^t^3^J^V^-y) 7'ny>-v,. 2, 2 -ex (4- ( (;^iJ^) T 

n^i/y-^oi. -70^-;^) T'n/N'v, 2, 2 -ex (4- ( 

r^' V nde->T'*J^ h^v) 7^^;^) 7'^/^°>, 2, 2 -ex (4- ( ^ 
) Ti^ 1; ndr~>'7 >'T-*:^7J^ b^v) ^i-;^) y'o/N";^^ 2, 2 -ex (4- ( 
U^) r^Vn^i^r-r:^J^Y^-^) yj:.^)V) T'n/N'v, 2, 2 -ex (4 
- ( (^^) Ti^Un^v'hi;-7':«;j^>^-» "7i-;v) t'o/n-^, 2, 2-e 
X (4- ( (^iJ') T^Vu^-yy-hyf':fyjLy^i^) T'n/N-^, 2 

, 2 -ex (4- ( (^^) T^^)u^i^^-y:$'r:^juh^i^) ^a^^;^ -fu 
^N*>> 2, 2-ex (4- ( i^^) T^5";^^^^^^^^T':*J^^^'» 

[0 0 3 8] 

2, 2-ex (4- (^^^Vu^z^y<>'^jLh^i^) T'n/N';/}* 

> BPE-5 0 0 m^mt^j:^ m) m^n^) tLxissmmizx^-mm 

X-^y), 2, 2-ex (4- (^^i5'i;n:^v^>i5^7'5&J^h^v) 7^-;^) 
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^-v^: 15/ 



yn^N->ji, BPE- 1 3 0 0 m^^mt^nm (m u^v,^) tLxmm 

[0 0 3 9] 

2, 2-yfi7. (4- ( (^^) Ti}"; ni|rv#'; T'n.if^^v) ^i-;^ T'n 
^N-^'i:Lr(i> -E^Hx-lf^ 2, 2-e;^ (4- ( (p^^J^) T:?' U n:^v>?:/n#i!r 
v) yn/N->, 2, 2-if;:^ (4- ( (^^) T^un^i/huyn 

■7ji^;i/) :/d/n°>, 2, 2-tr7> (4- ( r^^jn^vT^h 
^T'nsK^v) T'n/N-^, 2, 2-e;:^ (4- ( T^Vu^ 

v^>iJ'-/n:i?^v) "/n/^V, 2, 2-if:^ (4- ( 

n^v^:^<i?-yn5}^:^v) -7^^— ;v) T'n.'N*^', 2, 2-ifx (4- ( ^5^ 
) 1; n^v^y^yn.i^drv) -7^^-;^) 'T'n/N-^, 2, 2-tr;^ (4- ( 
U^) r^')U^-y:^^^'fU^^i/) "7a^-;l/) -fUJ^y^ 2, 2 - If ( 

4- ( (^^) n:^'>y •^7'n^:^-» 7'^/^•;y, 2, 2-tf 

;^ (4- ( ■(;>« iJ') T^'; n:^v'T';^;7'n^^'» -7^1-;^) "/o/n-^^, 2, 2 
-t'y?. (4- ( (^iJ') Ti^ n:?rv'>>T-*:*'/n.i^°^v) -7:^^;^) yn/N'^ 
> 2, 2-lf;^ (4- ( (^iJ') Ti5";n^v KT':^/7'n;K^v) "7^-;^) y 
n/N'^, 2, 2-lf;^ .(4- ( (pf^) TiJ' Vn^S/hiJr'Jtryn^ilrv) "7^ 
^;v) yn/N'>', 2, 2-e;^ (4- ( (^^5^) r ^ V n:^ vt- b ^7*5!; yn.i^ 
^v) 7'n/N°>', 2, 2-lf;^ (4- ( (^^) T^J"; Di^v'^>'iJ^ 

7*:^yn:!K^v) yn/N'v, 2, 2-tf;^ (4- ( r^J^Vn 

[0 0 4 0] 

2, 2-lf;5^ (4- ( (p?^) Ti;^i;n^v.i^°i;aih^v^-i;yn.-Ki|rv) 7 

yn/N*>^L-C«^ 2, 2-^;^ (4- ( (^^) T^Vni(r 

^/i^jih^i/:e-^^ynsjf^-» ya:^;!/) yn/N'v, 2, 2-tf;^ (4- ( ( 

, 2-e>^ (4- ( (^^57) Ti^V n^v'^^'9-J^h^v^^"9-yn;K^~» "7 
[0 0 4 1] 
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^-v^: 16/ 



-e^. '^^■d^:hmmi^tLXli. tf;^7iy-;l/A->>'j:^sK^v (DGEBA) iZ 
[0 0 4 2] 

[0 0 4 31 

Tfi. Mx.(^> j:-'^ix>'^o^56«2~ 1 4-e^^;^°i; j^^i^^i?"'; =f-;i/>^ 

r^V\y-y. 7'nev>S<7>|^5&s2~l 4T^^s^^vy^e^>'^^1;^- 
p{^n-;i/7'n/N°>'^>^j^h^v h i; (y^) 7^1; 
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: 17/ 



[0 0 4 41 

^^m<7)m^^mmm.j^^izi5\y>xii. ^m^mt^^ ( (b) t^ti. 
or) K-t^^t^^'c^:ho tfz. mim<Dimm<Dm.^7()^^it. (b) ^^s-ic 

[0 0 4 5] 
[0 0 4 6] 

-T- h ■7^f-;i/-4, 4' -vT^ y^^yy jiy :^ (^li^-^hV) . N, 

^^T6 5l) > 2, 2- 

->^y h^v-2-7j^— ;VT-fe hy^y p- t e r t — y^;V>?^'nnT-t 

h-7a^yv, p-v^yf-;wr^yr-bhyiy:^^oT-th'7a^y>'li. 2, 4 

-t^y h 2, 4 ->^^ yy°ne;v^:t^-9-> h >^<^^^?-> 

T-^ ' ^ ^ :^ )\/X^±m. ^;v:*'^j.T 1 8 4) , 1- (4 --f y7'nif;vyai- 
;v) _2-tf hn^v-2-y-^;V7'n/t>-i-:f (y;^^'tti^. ^n^j. 
Til 16) , 2-iiKn^v— 2 -y 1 -y ;V7"n/>'>'- 
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^--7: 18/ 



m 



^n^AT1173). 2, 2-v^h^y-l, 2-v7ai::^ 
[0 0 4 71 

''y-zy^u^^i/)V-yj:.z:.)V-^hyi)mtL<. M^^hit^lt. IRGA 
CURE184 (-f-/^^;^^>'^;i/T-'f<^^:^;vX (^^) Mn^p^S) tLxmm 

[0 0 4 8] 

(A) , (B) RZf (C) ^^(iJ^TOSe-^^^;?) J;9l^#^$-(^^Ct;&-'0 
$Lv^o •t'^^b-t,. (A) ^^0@B>^{i. (A) (B) ^:0^<7)j^fi:l 
0 omi:gpic^Lr. 3 0-9 0m«^^:-t^^fc36^* t<> 4 5-7 0MS 
mtir;h^t^^X^^tL\^>o (A) ^^<7)Se^S:e,§ (A) ^^RZr (B) 
<7)^» 1 0 0 Mft^ tc^ L T 3 0 ^ t . ^l-fbtJ^a^JKI < ^ . mit 

[0 0 4 9] 

(B) ^^(Dm^mit, (A) m^RZ^^ (B) ^^0^»1 0 0S»g|5mt 
Lv^o (B) m^<DW.^T!)^ (A) (B) ^^OiirS 1 0 OM* 

mimLx 1 om.mu^mx^:b ^mm^mr-r^mm^^n. i om4ih5 

[0 0 5 0] 

(C) ^.^(DU^mt. (A) (B) Wu^(DmAl 0 0M»g|5lc^tb 
TO. 1-2 Ofiifp-e^-5>C:^;550tL<. 0. 2 - 1 Ofia:g|5T^>S ^ 

J: jjiQ^t Lv^o (c) ^^(^^sB-^s^s^ (A) (B) m,6^<om&i 0 om 
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, 2002-197765 ^ ^--J : 19/ 

[0 0 5 11 

(A) . (B) (C) ^^mOfiSl^t LT. '^^^ICfSDT. 49-^1*1*;^!'^ 
^< fc^) lo<^:<?-f-:t>'m'^'Brtg'fc31*fe:r--T-;V*'^^-r^7fem^tt'fl:'^t; 

7^n 7 i □ ^ n :}r i; ^ y ^<7)^§t^M. 

^^M. mmitu^k u^vy^'M. mm^mm. m^m±m. ^m. ^ 
mmmnm^. (a) m^^-Rxf (b) ^^(JOi^ai o os»fuic 

^LT#>5'0. 0 1-2 om»SBaS'^^-t^^i:36^'^#'&o CtLf>(i#^^-eX 
[0 0 5 2] 

[0 0 5 3] 

y^^;Vjt-T-;l.^O^JX«C:tLf>om'^?t^JlC^^^Lr©?^53^2 5-7 Ofi 

Tn-i5', j:-T-'^-r "7n-iJ^, ^ 
##:±tc^^Ly^:mtc. ^^^f'S^iitcj: ^mm^'t^b t7!)^X^ 
[0 0 5 41 

7 0-1 sot:. 5-3 o^emT*^fd^:^:6«-ei:> tfz. mit^m 
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^-v^ : 20/ 



[0 0 5 5] 

M'^#:'7'f ;VA<7)J?${i, l~l 0 0 m ^:1->2> i Lv^o 

i/a.r^(Dy^}VAxh^^t'fymt. Lv^o 

[0 0 5 6] 

mimmmm.mmm<r>mM^m^t\^x. ±2 fxmxh:h^ti)mt\.<. ±1 

W'it^<Dmm^mmtLx^(Dm'tt^fzi><ox;^^. y^ jvA'if^-^lt^i (3 4 0 

mm) iZ^ 2 OmmmmXl 7 ^M^^^^tz^i^^\^>^o 
[0 0 5 7] 

$>J9. :^^Km\^^fzmiizmmm<o^M^B\^m^ir-srmm^^^o 
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^-i^: 21/ 



m.t<Dmi)^h^ (M2-M1) /Mixioo (%) \z^^x^ibhfi:h%i(0'X^ 

^ o 

[0 0 5 8] 

x^xm^'&mmmMmm iM^2 0fxm) ^mt^^^tzm^h. mtimmm^^ 

^m^^^X\^^tj:\^^mSLt^ <Dim.mm (3fe<^?SS4 O 5 nm) <Dmii^hi^ibh 
[0 0 5 9] 

. jcMM^m-i-. m%'^mmmmm(Dmm-^'m^fzif^7.w^^^-^y'')v}L 

LT. ?^«6 3 3 vim(r>%\Zl^\^X^^h^fz}:L%mAWi(Om^^^W^-^^o 
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